should be used when using vasopressin beyond 24 hours, because significant hyponatremia may ensue. 
B
ilateral-sequential lung transplantation (BSLTx) through a clamshell thoracotomy has made the procedure of double-lung replacement possible without the use of cardiopulmonary bypass (CPB). 1 Avoiding CPB has the potential advantages of reducing early allograft dysfunction 2 and coagulopathy, as well as lessening the amount of blood transfusion. 3 CPB is always required during lung transplantation for pulmonary hypertensive lung diseases or nonpulmonary hypertensive lung diseases with concomitant cardiac repair. However, CPB is also occasionally required during lung transplantation for inadequate gas exchange, right-heart dysfunction, or hemodynamic instability caused by mediastinal manipulation during single-lung ventilation. 2 For patients with pulmonary fibrosis (PF) undergoing BSLTx, adhesions and reduced size of the pleural space might necessitate forceful mediastinal manipulation to access the left hilum. This might cause severe hemodynamic compromise, despite inotropic support and inhaled nitric oxide. Unplanned CPB might be required, especially when the patients with PF have preexisting pulmonary hypertension (PH). To avoid hemodynamic instability during mediastinal manipulation, we postulated that extending the pericardiotomy might release the right heart from compression, improve cardiac function, and avoid the necessity of CPB. We have performed this procedure in 3 patients with moderate PH caused by PF and succeeded in all 3 in avoiding the unplanned use of CPB.
Clinical Summary
Between March 1990 and May 2004, a total of 500 lung transplantations were performed at the Alfred Hospital, and of these, 239 were BSLTx procedures ( Figure 1 ). Six of 21 patients with PF had severe preexisting PH; that is, the ratio of pulmonary artery pressure (PAP) to systemic blood pressure (PAP/AoP) was more than 0.8, and planned CPB was performed. For the 15 patients with moderate PH (PAP/AoP ratio of Ͻ0.8), CPB was on standby in the operating room and was initiated when needed. All 15 patients had an acceptable hemodynamic status approximately 10 minutes after clamping of the left pulmonary artery. All 10 patients with PAP/ AoP ratios of less than 0.5 did not require CPB to complete the procedure. For the 5 patients with PAP/AoP ratios of between 0.5 and 0.8 (Table 1) , severe hemodynamic instability resulted from mediastinal manipulation to access the left hilum and pulmonary ligament during the left-side procedure. Efforts made to avoid CPB included use of inotropic drug infusions (epinephrine or norepinephrine up to 2.5 g · kg -1 · min -1 ), vasodilators (sodium nitroprusside, nitroglycerin, or prostacyclin), and inhaled nitric oxide (40 ppm). Despite these treatments, PAP and central venous pressure increased with decreased AoP in all 5 patients, and initiation of CPB seemed to be unavoidable to complete the procedure. In the first 2 patients of this series, CPB was immediately initiated; however, in the last 3 patients, we elected to perform a longmidline pericardiotomy. The midline pericardiotomy extended to-ward the inferior vena cava to a point 2 cm above the phrenic nerve. The heart was then displaced so that the right side of the heart was fully outside the pericardial cavity and in the right pleural space. The procedure to the left side was then recommenced. The hemodynamics then became stable, allowing the reduction of inotropic support and completion of the procedure without CPB. At the completion of the procedure, all 3 patients with extended pericardiotomies were rapidly weaned from inotropic support in the intensive care unit and were free from cardiac complications after BSLTx.
Discussion
Patients with PF are usually affected with various degrees of PH. Pulmonary artery clamping reduces the available pulmonary vascular bed and increases right ventricular afterload. In turn, this can lead to right-heart failure, and this is emphasized by subsequent manipulation of the heart during the operative procedure. This phenomenon is usually seen during the procedure for implanting the first lung but also occasionally during the procedure for implanting the second lung as a result of early dysfunction of the already implanted lung. Further exposure of the left hilum through extension of the skin incision is not usually effective in overcoming the problem. The clamshell thoracotomy itself stretches the pericardium vertically and compresses the heart. When the heart is fixed in the pericardium, heart manipulation might disturb filling of the right heart; however, extended pericardiotomy allows the right heart to dilate and respond better to the increase in afterload. 
